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NOTES ON TRANSVERSE ALLI- 
TERA TION. 

In his article on " Transverse Alliteration in 
Teutonic Poetry " in the last number of The 
Journal of Germanic Philology (Vol. iii, No. 
2), Professor Emerson shows not only by pre- 
cept, but also by example, the dangers of in- 
troducing the mathematics of probabilities 
into philological studies. He exposes Frucht's 
error clearly enough, but in doing so it seems 
to me that he falls into much more serious 
errors himself. 

The question is whether, in alliterative lines 
of the form abab or baab, the i-alliteration was 
introduced by accident or by design. Frucht 
has argued that such alliteration is found in 
Teutonic poetry much less often than it would 
be likely to occur if it were left to mere 
chance. His contention is that as there are 
18 consonants and (for the purposes of allitera- 
tion) one vowel-initial, the chance of transverse 
alliteration is 1 : 19. 

Emerson points out that some kinds of al- 
literation are antecedently more probable than 
others. For alliterative purposes there are at 
least 25 possible initials, 7 vowels and 18 con- 
sonants ; and any vowel may alliterate with 
any other. The fact is obvious enough, but 
Emerson draws a surprising conclusion from 
it. It should, of course, be regarded as 
strengthening Frucht's argument. This will 
be clear if we consider a less complex problem 
of a similar nature. With an ordinary pair of 
dice, the chance of throwing a doublet in a 
single throw is 1 : 6, and in a long succession 
of throws it is probable that doublets will be 
be thrown about one-sixth of the time. But 
suppose the dice are made with sixes on two 
faces instead of only one : a simple calculation 
will show that the chance of throwing doublets 
is then increased from 1 : 6 to 2 : 9, and it is 
perfectly clear that the more changes of this 
sort are made in the dice, the more frequently 
may we expect to throw doublets in a long 
series of throws. So in the problem of trans- 
verse alliteration: if we assume that vowels 
occur as initial letters with frequency indi- 
cated by the ratio 7 : 25, and that each con- 
sonant's ratio is 1 : 25, it may easily be shown 
that the chance of alliteration is not less than 
1 : 19, as Emerson assumes, but much greater. 



There will be 625 possible ways of pairing the 
25 initials, and of these 18 will give consonant 
alliteration, and 49 vowel alliteration. The 
chance of occurrence of one or the other will 
therefore be 67 : 625, or 1 : 9 33/100. In other 
words, Frucht's error resulted in his under- 
stating his case, and Emerson's exposure of it 
strengthens the argument. 

Emerson pursues another line of argument 
which, he thinks, leads Frucht's reasoning 
into a reductio ad absurdum. He has studied 
all the lines in Beowulf of the types axay and 
xaay, and noted the relative frequency of 
certain consonants in the positions x and y. 

"In the 104 lines in which m stands in place 
of x, s is found in the position of y 29 times, 
or in the ratio of 1 : 4. In the 42 lines in which 
st is in the place of x, s is in position of y 5 
times, giving a ratio of 1 : 8. In the first 500 
lines of Beowulf , s occurs as the initial of the 
fourth stressed syllable 93 times, or about 
once in five times. These examples might be 
multiplied at pleasure. They are not ex- 
ceptional in any sense, and are utterly at 
variance with the ratio of accidental occur- 
rence set up by Frucht." 

Emerson's inference, as I understand it, is, in 
the first place, that Frucht's ratio of 1 : 19 is 
not exact, and in the second place, that the 
same sort of reasoning would lead us to sup- 
pose that the poet or poets of Beowulf had a 
special fondness for using initial s in lines in 
which initial m also occurred, which is absurd. 
This part of the argument is not distinctly 
stated, but as Emerson calls it a reductio ad 
absurdum, I think this must be what he means. 
The first part of the argument is of no im- 
portance, for, as I have already indicated, it is 
far from being essential to Frucht's argument 
that the ratio of 1 : 19 should be exact. The 
second part, as I understand it, is inapplicable 
because it introduces an entirely different 
kind of reasoning. Let us again consider the 
matter of the dice. If I throw two dice 600 
times in succession, the chances are that I 
shall throw doublets about 100 times ; but if 
in fact I get doublets 125 times, would any- 
body say that the dice were conclusively proved 
to be " loaded ? " On the other hand, if I get 
doublets considerably less than 100 times, 
would not anybody be fairly satisfied that the 
dice were not loaded for doublets ? It is clear 
that the argument must not be expected to 
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work both ways. It will be worth while, also, 
to reflect that in cases of this sort we must 
consider the antecedent probability of the 
state of things about which we are speculating. 
If, for example, I have obtained my dice from 
a backgammon board in a gentleman's house, 
I think I might throw doublets 150 times with- 
out suspecting treachery; but if I have found 
them in a gambling dive, it would take only a 
very slight excess above the probable 100 to 
make me suspicious. 

So in the matter in hand : if Frucht finds 
that transverse alliteration occurs very much 
less frequently than would be probable if it 
were left to mere chance, is it not perfectly 
clear that the dice are not loaded ? But on the 
other hand, what possible conclusion can we 
deduce from the suggestion that initial j 
occurs oftener in lines which elsewhere have 
an initial in than chance would lead us to ex- 
pect ? This is a case in which we can conceive 
of no reason for believing that the dice are 
loaded, and we shall therefore regard the 
phenomenon as a freak of fortune, until we 
find that the disproportion in the figures is 
quite overwhelming. As it is, there is in the 
figures that Emerson gives nothing that seems 
particularly surprising to one familiar with the 
statistics of runs of luck. 

But before we can arrive at any just con- 
clusion about the whole matter, there are 
other considerations to be weighed. Let us 
imagine some critic of the future considering 
whether the two riming lines in The Tempest 
were introduced by accident or by design. It 
might be possible, by an elaborate tabulation 
of final sounds, to determine just how often 
mere chance should bring about a rime in 
blank verse, if the poet paid absolutely no 
attention to it. Suppose, for the sake of il- 
lustration, that in a play of the length of The 
Tempest, rime might be expected to occur, 
under such circumstances, about ten times. 
It would then be perfectly clear, I think, that 
Shakespere was not, in general, seeking rime; 
but would it not still be absurd to say that 
where he did use rime he used it unintention- 
ally? 

Now it seems to me that Frucht is clearly 
right in arguing that our Old English poets 
did not, in general, seek transverse allitera- 



tion. But this is a very different thing from 
saying that where they did use it they did so 
by inadvertence. Frucht's figures seem to me 
to show conclusively that they, in general, 
avoided it, just as any writer of modern blank 
verse consciously avoids rime ; but it seems 
almost equally clear, from the fact that trans- 
verse alliteration does, nevertheless, occur 
pretty frequently, that they thought it useful 
as an occasional ornament of their verse, just 
as Shakespere, even in his later plays, liked 
the sound of an occasional rime. I feel slightly 
strengthened in this opinion by the fact stated 
by Emerson, that transverse alliteration oc- 
curs much oftener in the form abab than in the 
form baab. If the phenomenon were due to 
mere chance, I can see no reason why one 
form should be commoner than the other. If, 
on the other hand, it was generally avoided, 
but was sometimes purposely admitted, then 
it might easily happen that one form, being 
more agreeable to the ear, would occur more 
frequently than the others. Here, however, a 
certain caution must be observed. Transverse 
alliteration of the form abab can occur only in 
lines of the form axay; and baab, in like man- 
ner, presupposes xaay. Now do the assertions 
quoted by Emerson mean only that abab is ab- 
solutely more common than baab, or that the 
former is more frequent in proportion to the 
axay lines ? This would certainly be a legiti- 
mate subject for computation. 

The whole discussion shows not that th 
mathematical theory of probabilities is inap- 
plicable to investigations of this sort, but that 
its use is fraught with many perils. Even 
technical treatises on the subject not infre- 
quently contain serious blunders, for the inves- 
tigator who can find his way through the com- 
plicated mathematical processes that the sub- 
ject necessitates is still in danger of erring 
through failure to take into consideration some 
all-important factor of antecedent probability. 
I do not, of course, flatter myself that Mr. 
Emerson will find even my own arguments 
impregnable; but neither do I think that the 
dangers of the method ought to discourage a 
courageous student from attempting it. 



Charlton M. Lewis. 



Yale University. 
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